Redundant roles of Srs2 helicase and replication checkpoint in survival and rDNA maintenance in Schizosaccharomyces pombe.
Srs2 helicase is believed to function as an anti-recombinase by resolving inappropriate Rad51-DNA filament. We found synthetic lethality or poor growth of srs2 with rad3 or mrc1 in Schizosaccharomyces pombe. Lethality may result from a defect in non-checkpoint function of Rad3 or Mrc1 in the absence of Srs2, because srs2 rad9, srs2 chk1 cds1 or srs2 mrc1-14A (non-phosphorylatable mrc1 allele) did not show significant growth impairment. Notably, the inactivation of rhp51/RAD51 or rad22/RAD52 failed to rescue the growth, suggesting that events that impose lethality are independent of homologous recombination. Incubation of the conditional srs2 rad3 ( ts ) cells at restrictive temperature led not only to a viability decrease but also to a remarkable shortening of rDNA clusters (approximately 100 copies). As opposed to the growth defect, shortening of rDNA clusters was also observed in srs2 rad9, srs2 chk1 cds1 or srs2 mrc1-14A, indicating that proper replication checkpoint signaling is critical for rDNA maintenance. Activation of Chk1 in the unchallenged mrc1-14A srs2 cells implies a certain level of spontaneous fork damage that might be the cause for rDNA instability. The data suggest that redundant functions of Srs2 and checkpoint proteins are essential for two independent aspects of genome maintenance.